Stimulation of ion transport by ascorbic acid through inhibition of 3':5'-cyclic-AMP phosphodiesterase in the corneal epithelium and other tissues.
Ascorbic acid stimulates active transport of Cl-minus by the isolated intact cornea. The effect is not present in corneas previously stimulated by the theophylline, an inhibitor of 3':5"-cyclic-AMP phosphodiesterase (EC 3.1.4.17), and vice versa, theophylline has no action after stimulation with ascorbic acid. This indicated inhibition of 3':5'-cyclic-AMP phosphodiesterase by ascorbic acid. Assay of phosphodiesterase using 3-H-labeled cyclid AMP of frog and rabbit corneal epithelial homogenates showed an inhibitory effect of ascorbic acid. Concentration of 5 mM produced 16% inhibition with 20 mM producing 46%. This compares with 58% inhibition by theophylline at 5 mM. Phosphodiesterase activity is mostly soluble in frog corneal epithelium but in rabbit 45% is particulate. Soluble and particulate fractions are inhibited by ascorbate, but in rabbits greater inhibition (50%) was observed in the particulate fraction than in the soluble fraction. Other tissues showed inhibition also: frog retina 12%, rat brain (caudate nucleus) 48%, rabbit brain 14%, rabbit liver 16%. It is concluded that ascorbate produces an increase in cyclic AMP content of corneal epithelium and other tissues by inhibition of 3':5'-cyclic-AMP phosphodiesterase. This action may be one of the main functions of the high ascorbic acid content of ocular tissues and explain some of the effects of high dosis of ascorbate in other systems.